The mechanism of post-extrasystolic potentiation (PESP) is unclear. It has previously been suggested that changes in both the calcium release from the sarcoplasmic reticulum (SR) and the transsarcolemmal calcium influx are factors in the development of PESP in guinea-pigs. This experiment investigated the effects of a resting interval and a coupling interval on PESP in rat papillary muscles, which have a well-developed SR. An extra-stimulation was induced at various coupling intervals and a variety of post-extrasystolic intervals were set. The PESP was not dependent on the coupling interval. The post-extrasystolic interval at which the maximal % PESP was obtained was about 90 sec, and postextrasystolic interval-% potentiation of the PESP relationship curve consisted of an ascending limb and a descending limb. Caffeine eliminated the PESP in a concentration-dependent manner. These findings suggest that SR calcium release plays an important role in the mechanism of PESP in rats. This is consistent with results from guinea-pigs, and implies that the calcium capacity and/or retention of the SR may characterize the post-extrasystolic interval-% PESP relationship in muscle from different species.
Jpn. Heart J. Caffeine was allowed to act for at least 30min prior to an experiment to assess the effects on PESP. All data were analyzed statistically using Student's t-test.
RESULTS
The magnitude of PESP with coupling ratios of 0.67 and 0.99 are shown in Fig.1 . The magnitude of PESP varied with the prolongation of a postextrasystolic interval. The post-extrasystolic interval-% PESP relationship curve consisted of an ascending limb and a descending limb (Fig.2) . The maximal % potentiation was obtained at a 90sec post-extrasystolic interval. When the post-extrasystolic interval was equal, the magnitude of PSEP did not vary with the coupling ratio. The influence of the prematurity of extrastimulation on PESP is shown in Fig.3 . The basic stimulating interval was 1500msec and the post-extrasystolic interval was 90sec. The magnitude of PESP was invariant across coupling intervals.
The influence of the basic stimulating interval on the post-extrasystolic interval-% PESP relationship curve is shown in Fig.4 . The magnitude of PESP was smaller at a basic stimulating interval of 3000msec than at 1500 msec for an identical post-extrasystolic interval. Thus, the post-extrasystolic interval-% PESP relationship tended to be shifted downward by the prolongation of a basic stimulating interval, but this shift was not significant.
The effects of caffeine on regular contractions and PESP are shown in Fig.5 . After 1mM caffeine was applied, the PESP decreased gradually, but the magnitude of regular contractions did not change. The influence Influences of post-extrasystolic intervals of 10sec, 30sec, 60sec, and 90sec and coupling ratios of 0.67 and 0.99 on PESP.
Recordings are
shown from one papillary muscle driven at a basic stimulus interval of 1500 msec. Although the magnitude of PESP varied with the post-extrasystolic interval, the magnitude of PESP did not vary with the coupling ratios when the post-extrasystolic intervals were identical. of 1mM and 5mM caffeine on the post-extrasystolic interval-% PESP relationship is shown in Fig.6 . Both doses of caffeine blocked PESP in a concentration-dependent manner. In the case of 5mM caffeine application, the maximum PESP was seen at the shortest post-extrasystolic interval and % potentiation decreased gradually as a post-extrasystolic interval was prolonged. In the case of 1mM caffeine application, the maximal % potentiation was obtained at a 30sec post-extrasystolic interval. reports that the relative contribution of calcium influx to tension development is as follows: frog>toad>fetal>rabbit>guinea-pig>cat>dog>ferret> rat.5),17)-19) Although the magnitude of PESP disappeared at a post-extrasystolic interval of 3min in the guinea-pigs,3) the decrease in PESP with the prolongation of post-extrasystolic interval was small in rats. This decrease in PESP with the prolongation of a post-extrasystolic interval is believed to be due to the transmembrane calcium extrusion20) from the SR and cytosol. Since the slope of the descending limbs of post-extrasystolic interval-% PESP relationships are different in rats and in guinea-pigs, calcium capacity and/or retention of the SR may be better developed in rats.
Fabiato21) reported that the activation and inactivation of calciuminduced calcium release from SR are dependent on both time and calcium concentration. The optimal interval is the post-extrasystolic interval at which the calcium release from the terminal cisternae of SR is maximal. This implies that relative contributions of calcium release from the SR (which is probably influenced by the calcium movement in the SR10),11),22)) the activation-inactivation status of the SR calcium releasing mechanism,21) the transsarcolemmal calcium influx and calcium extrusion are determinants of the post-extrasystolic interval-% PESP curve, and that the magnitude of PESP was mainly based on calcium release from the SR. We suspect that the characteristics of SR in rat papillary muscle may produce the typical post-extrasystolic interval-% potentiation curves and the independence of PESP from the coupling interval in this species.
